The Hipparcos catalog contains stars suspected to be δ Scuti variables for which extensive ground-based observations and characterization of variability are necessary. Our aim was to characterize variability of 13 candidates to δ Scuti type stars. We obtained 24 215 CCD images and analyzed stellar light curves using the Period04 program. 
INTRODUCTION
The δ Scuti type stars are pulsating stars situated in the classical Cepheid instability strip (Breger 2000) . Most of the δ Scuti pulsators are stars of spectral types A0−F5 III−V. They are main-sequence or immediate post-main-sequence variable stars moving to the giant branch (Breger 2000) . Pulsation periods of δ Scuti type stars vary between 0.008 and 0.42 days (Sánchez Arias et al. 2017) . Excited modes have amplitudes from 0.001 mag (Breger 2000) up to almost one magnitude in blue bands (Sánchez Arias et al. 2017) .
Majority of δ Scuti type stars have multiple non-radial pulsation modes, while some of them are pure radial pulsators (Breger 2000) . A nature of the excited modes can be complicated: either pure p-modes, or pure gor mixed p-and g-modes. Oscillations of δ Scuti stars are not fully understood. There are many modes which are theoretically expected to be excited in a given frequency range but not all modes in this range are detected (Goupil et al. 2005) .
γ Doradus stars is another group of variable stars existing in close neighbourhood with δ Scuti stars. Some stars are hybrid δ Scuti-γ Doradus pulsators showing high-frequency p-mode pulsations typical of δ Scuti stars and low-frequency g-mode oscillations characteristic of γ Doradus stars. Only high amplitude low frequency variations of γ Doradus and hybrid stars may be observed from the ground. Low amplitude frequencies can be detected only from space telescope observations. Observations from space missions such as MOST, CoRoT, and Kepler have revealed a large number of hybrid δ Scuti-γ Doradus pulsators, which are situated where the instability strips of δ Scuti and γ Doradus stars partially overlap in the Hertzpsrung-Russell (HR) diagram. These stars show behavior typical to hybrid δ Scuti-γ Doradus pulsators (Grigahcène et al. 2010 , Uytterhoeven et al. 2011 , Bradley et al. 2015 , Xiong et al. 2016 , Sánchez Arias et al. 2017 .
A difficult task is to identify the modes. The method of mode equidistances is not always working as frequencies of some modes do not follow the pure rules. A direct fit of theoretical models to observed frequencies is difficult as often several choices of stellar models are possible within uncertainties. Pulsation modes are very sensitive to the convection treatment, as a reliable description of time dependent convection is necessary. A fast rotation of this type of stars makes additional problems in the mode identification framework (Goupil et al. 2005) .
Though the group of δ Scuti type stars is among most numerous groups of pulsators, it is also one of the least understood groups of stars. Much more observational information about this type of stars is necessary in order to improve their models and uncover details about processes happening beneath their surfaces.
SELECTED TARGETS
We chose for observations the δ Scuti candidates selected from the Hipparcos catalog by Handler (2002) and selected 13 stars suitable for observations with telescopes of the Molėtai Astronomical Observatory (MAO) in Lithuania. We list the selected δ Scuti candidates in Table 1 and show their positions in the HR diagram (Figure 1 ). T eff and L/L Sun were taken from McDonald et al. (2012) . Positions of theoretical instability strips for δ Scuti and γ Doradus were taken from Dupret et al. (2005) and Xiong et al. (2016) . Dupret et al. (2005) calculated an instability strips of δ Scuti and γ Doradus stars. These instability strips fit well ground-based observations. Dupret et al. (2005) also predicted hybrid stars in the overlapping region of the δ Scuti and γ Doradus instability strips. Twelve of our selected δ Scuti candidate stars obviously lay inside the instability strip of δ Scuti or γ Doradus stars, and only one of the candidates is located close to the blue edge of δ Scuti instability strip. Thus, we may expect to observe both types of oscillations in at least some targets.
In Table 1 we present a list of targeted δ Scuti candidates, their coordinates, V magnitudes, spectral types, a number of images taken, a number of runs, names of comparison stars used for the data reduction and parameters of data quality (mean errors of the observed points and standard deviations of the light curves). All the stars belong to the preliminary PLATO fields (Miglio, et al. 2017) : HIP 5659, HIP 17585, and HIP 74155 belong to STEP02; HIP 2923, HIP 5526, and HIP 74155 belong to STEP07; and the remaining stars belong to the field STEP05.
OBSERVATIONS
Observations were performed with a 51 cm Maksutovtype MAO telescope of 35 cm working diameter of primary mirror and the Apogee Alta U47 CCD camera. This instrumentation allows us to observe bright stars without saturation of CCD pixels. For the observations we used the Y filter of a medium-band Vilnius photometric system. Its effective wavelength is at 466 nm and the width is 26 nm (Straizys & Sviderskiene 1972) which is close to the Johnson's B filter, but is transparent for a narrower range of wavelengths.
The observations were carried out in a semi-robotic mode, i.e. the telescope was changing the pointing and took exposures of different fields of the sky according to the beforehand prepared script. This mode allowed us to observe light curves (LC) of stars in 5 − 7 different fields of the sky during the same night with a cadence of 15 − 30 minutes. Observations were carried out using blind tracking without autoguiding, thus we calibrated the CCD images very carefully in order to avoid artificial signals. We were taking more than 10 images of the bias, dark and sky flat fields during each night for the CCD image calibration.
A layout of obtained LCs of the δ Scuti candidates is presented in Figure 2 .
DATA REDUCTION AND ANALYSIS
The observed images were first processed with the Muniwin program of the software package C-Munipack 2 (Hroch 2014) , which is built on the basis of a software package DAOPHOT for doing stellar photometry in crowded stellar fields (Stetson 1987) . The Muniwin program is designed for the time series differential aperture photometry and searching of variable stars. We used the Advanced image calibration procedure, to perform the bias and dark frame subtraction, and flat-field correction.
We performed photometry with different apertures in order to select the best one, corresponding to a smallest standard deviation of the obtained light curves. The selected aperture was 4 or 5 pixels for a field. We used it to determine the instrumental magnitudes of all detected stars in the field.
For the further analysis, we calculated differential magnitudes of our targets using comparison stars. We used one comparison star per field, which had a magnitude most similar to the target magnitude and which had a light curve with no signs of variability. The names of used comparison stars are listed in the last column of Table 1 . We obtained amplitude spectra of selected comparison stars ( Figure 3 ) and checked, if there are signals at the same frequencies which were observed in δ Scuti candidates.
The LCs were analyzed using a process of their Fourier decomposition into sinusoidal components (Fourier 1822) . We used a software Period04 3 (Lenz & Breger 2005) for decomposition of LCs, obtaining amplitude spectra and for prewhitening procedures in order to find all frequencies, amplitudes and phases of pulsations in light curves, spectral windows (SW) and a noise level. a smallest set of data points and big (2 − 5 days) gaps between runs.
Some stars in their amplitude spectra had a signal at low frequencies (≈ 1 c/d), which needed a special treatment. Signals caused by a daily variation of weather conditions may appear at such frequencies, especially when a target and a comparison star are of different colors, because of instrumental instabilities or a varying position of a star on a CCD chip during blind tracking, if a star periodically crosses the same defected pixel or dust spot. In cases of significant signals at low frequencies we checked the resulting amplitude spectra using different comparison stars of different colors. If analyzis with all comparison stars gave the same signal at low frequencies, we attributed it to stellar pulsations.
We observed the stars in a mode of blind tracking, that might cause artifacts in amplitude spectra at any frequency. Though positions of the stars were not stable from one night to another and during the same night, these variations were not periodic and could not pro-duce periodic signals. Moreover, we performed a careful reduction of the CCD images using calibration images (bias, dark and flat-field) taken for every night separately trying to eliminate any newly appeared dust grain or other defects in the field.
We used a so-called prewhitening procedure for analysis of every star. First of all we calculated an amplitude spectrum with Period04 and identified the highest amplitude peak at frequencies higher than 2 c/d assuming that the low frequencies may be caused by instrumental or weather instabilities. If there were such signals, they were analyzed the last. An exception was done only for two stars: HIP 2923, as the signal at 0.9651 c/d was dominant and its side-lobes could affect other signals in the amplitude spectrum; and HIP 106223, as this star showed signals only at low frequencies. After that we calculated a sinusoid with the identified frequency and used a least square fitting method improving amplitude and phase, simultaneously. Then we checked a significance of the extracted frequency by comparing an amplitude of the signal with the mean amplitude of residual in a box ±10 c/d around the extracted frequency, i.e. we calculated a signal to noise ratio (S/N) at the extracted frequency. The noise level was calculated using the same software Period04. According to Breger et al. (1993) , a signal may be assumed as significant if its S/N 4. Alvarez et al. (1998) have shown that signals with S/N = 3.7 in a box of 10 c/d could be as an indication of 99% of significance level, while S/N = 3.2 is an indication of 90% of significance level. Some authors use a S/N cut as high as 6 in order to be 100% confident in significance of signals. Almost a half of our analyzed stars have at least one frequency reaching the S/N ≥ 6 level. Another five analyzed stars did not exceed S/N = 5 level. We interpreted signals as significant when their S/N ≥ 4 in a box of ±10 c/d around the extracted frequency, and verified if changes in the box size by up/down 10 c/d do not alter the S/N level significantly. We listed the extracted frequencies according to their extraction succession, thereby experienced readers may make their own decision whether to accept a given frequency or not. We extracted only one signal at frequencies lower than 2 c/d even if peaks left after the extraction gave S/N > 4, because it is always difficult to deal with so low frequencies from ground-based observations. In that case we just state the fact of low frequency detection without its detailed analyzis.
The upper bound of frequency is defined by the Nequest frequency, which depends on the sampling time of light curves. In our case with an uneven sampling time, the effective Nequest frequency is close to 50 c/d, which is twice larger than the highest frequency of pulsations observed in our sample of stars.
CHARACTERIZATION OF δ SCUTI CANDIDATES
We have collected enough data for the variability analyzis of the 13 δ Scuti candidates (Table 1) . As it was expected, the amplitude spectra of LCs revealed signals mostly between 5 c/d and 22 c/d. This range of frequencies is intrinsic for δ Scuti stars. Some of those stars had pulsations at frequencies below 2 c/d and this may be an indication of γ Doradus or δ Scuti-γ Doradus hybrid star. However, we have to consider that the frequency at around 1 c/d may be caused by the daily atmospheric transmittance variations or instrumental instabilities.
A list of all detected signals ordered according to their prewhitening in every star is presented in Table 2 . Figure 4 shows how theoretical and observed LCs fit each other. The observed LCs correspond to four best quality runs for every star. The theoretical LCs were calculated using the computing program Period04 (Lenz & Breger 2005) with the parameters of brightness variations given in Table 2 .
Below we discuss every star separately in more detail.
HIP 2923
According to fundamental parameters derived by McDonald et al. (2012) , HIP 2923 is located on a blue edge of γ Doradus stars defined by Dupret et al. (2005) (Figure 1 ). An automated classification of Hipparcos unsolved variables by Rimoldini et al. (2012) classified it as a low amplitude δ Scuti variable: both Random forest (RF) and Multistage Bayesian Network (MB) methods gave the same result with probabilities of 0.86 and 0.89, respectively. Rimoldini et al. (2012) also derived a frequency of the dominant signal to be 9.3455 c/d.
The prewhitening process of our data on HIP 2923 is presented in Figure 5 . An amplitude spectrum of HIP 2923 is rich in signals. We found two dominant signals at 0.9651 c/d and 15.0271 c/d with amplitudes 8.73 mmag and 8.41 mmag, respectively. That may be an indication of the δ Scuti-γ Doradus hybrid star pulsation. In total, we found five signals at frequencies common to δ Scuti type stars and one signal at low frequencies typical to γ Doradus type stars. As the signal at 0.9651 c/d needed a special caution, we checked the resulting amplitude spectra using different comparison stars of different colors, but no one of them reduced its amplitude.
Taking into account the position of HIP 2923 in the HR diagram and detected signals of pulsations HIP 2923 could be considered as a δ Scuti-γ Doradus hybrid star. 
HIP 5526
According to fundamental parameters derived by McDonald et al. (2012) , HIP 5526 is close to the red edge of γ Doradus instability strip derived by Dupret et al. (2005) . An automated classification of Hipparcos unsolved variables by Rimoldini et al. (2012) classified HIP 5526 as a low amplitude δ Scuti variable with probabilities equal to 0.28 (RF method) and 0.46 (MB method). Rimoldini et al. (2012) used Hipparcos observations and found for this star a dominant signal at 0.67842 c/d. We find more frequencies of pulsations for this star in our set of observations. We prewhitened seven frequencies from LC of HIP 5526 (Table 2 and Figure 6 ). Those signals could not come from the used comparison stars, as amplitude spectra of comparison stars do not show signs of variability (Figure 3) . The dominant signal in Figure 6 . Amplitude spectrum of the combined LC of HIP 5526, and its prewhitening. Meanings of the lines are the same as in Figure 5 . the amplitude spectrum of HIP 5526 is at 9.3431 c/d. As well as Rimoldini et al. (2012) , we found that HIP 5526 has a signal at low frequency. It peaks at 0.5420 c/d with S/N = 4.61. According to position in the HR diagram and the signal at low frequency, HIP 5526 could be considered as a δ Scuti-γ Doradus hybrid star. This presumption should be taken into acount in further analyses of HIP 5526.
HIP 5659
According to fundamental parameters derived by McDonald et al. (2012) , HIP 5659 is close to the red edge of γ Doradus instability strip derived by Dupret et al. (2005) . In Simbad database, HIP 5659 is classified as a double or multiple star. Rimoldini et al. (2012) classified HIP 5659 as low amplitude δ Scuti variable with probabilities equal 0.57 (RF method) and 0.69 (MB method).
We prewhitened 4 frequencies from LC of HIP 5659 (Table 2, Figure 7) . We found the dominant signal at 9.4932 c/d which is very close to the dominant signal 9.85145 c/d found by Rimoldini et al. (2012) , who used the Hipparcos data. The amplitude spectrum of HIP 5659 looks typical to δ Scuti type star and does not show any sign of variability at frequencies below 2 c/d. According to fundamental parameters derived by McDonald et al. (2012) , HIP 11090 is located in the center of the instability strip of γ Doradus stars defined by Dupret et al. (2005) (Figure 1) . Rimoldini et al. (2012) classified this star as a low amplitude δ Scuti variable with probabilities of 0.34 (RF method) and 0.52 (MB method). Rimoldini et al. (2012) also derived the dominant signal at 15.86354 c/d.
HIP 11090
We observed HIP 11090 during eleven runs and obtained a really nice amplitude spectrum with an obvious peak at 15.8617 c/d with amplitude of 11.30 mmag ( Figure 8 , Table 2 ). This frequency is really close to the one derived by Rimoldini et al. (2012) . In addition, we found two more signals with S/N > 4 at 28.7418 c/d and 0.9662 c/d. We tend to trust the low frequency signal in HIP 11090 due to its position in the HR diagram suggesting that this star may be a γ Doradus star or a hybrid star. As HIP 11090 shows pulsations at frequencies typical to both δ Scuti and γ Doradus, this star could be considered as a hybrid star. According to fundamental parameters derived by McDonald et al. (2012) , HIP 17585 is located at the red edge of the instability strip of γ Doradus stars defined by Dupret et al. (2005) (Figure 1 ). Kahraman Aliçavuş et al. (2016) used FIES spectra obtained on the Nordic Optical Telescope for spectroscopic analysis of atmospheric parameters and abundance of γ Doradus stars, and classified HIP 17585 (another name is HD 23005) as a γ Doradus candidate of F1 IV spectral type. Rimoldini et al. (2012) found pulsations at frequency 1.64172 c/d and classified HIP 17585 as a low amplitude δ Scuti variable with probability of 0.46 using the RF method, or as a γ Doradus star with probability of 0.42 using the MB method.
HIP 17585
The amplitude spectrum of LC observed by us showed only one peak with S/N > 4 at 13.1631 c/d with amplitude of 13.99 mmag ( Figure 9 and Table 2 ). HIP 17585 has a higher noise level in its amplitude spectrum than other stars discussed before. Probably this is a reason why we could not detect any signal common in γ Doradus stars. Even the noise at low frequencies observed in the amplitude spectrum of the comparison star (Figure 3 ) did not show up in the amplitude spectrum of HIP 17585. Anyway, we can conclude that HIP 17585 has pulsations at frequencies common in δ Scuti stars. Table 2 ).
In order to collect more data on variability of this star, we observed HIP 74155 not just during five runs on the Maksutov-type telescope in 2016, but also involved our larger 1.65 m MAO telescope in 2017. The additional observations showed clear variability in the range of δ Scuti pulsation frequencies. Also we found that HIP 74155 has more than one frequency of pulsations (see Figure 4 between JD 2458006.23 and JD 2458006.62). As we observed only one run with the 1.65 m MAO telescope, S/N of signals in the amplitude spectrum was smaller than 3.3 (i.e. below the limit we set for our detailed analysis), thus the determined two signals at 11.059 c/d with an amplitude of 9.4 mmag and at 14.515 c/d with the amplitude of 6.7 mmag we present here just as indications for further analyses. However, our observations allow us to conclude that HIP 74155 has more than one frequency of pulsations which are typical to a δ Scuti type variable stars.
HIP 101473
HIP 101473 is the hottest star in our sample. According to fundamental parameters derived by McDonald et al. (2012), it appears at the blue edge of instability strip of δ Scuti stars derived by Dupret et al. (2005) and Xiong et al. (2016) (Figure 1) . Rimoldini et al. (2012) classified HIP 101473 as a low amplitude δ Scuti variable with probabilities of 0.39 (RF method) and 0.43 (MB method). Rimoldini et al. (2012) also derived frequency of the dominant signal, which was 7.50067 c/d. This star was observed by us during seven runs. Some of the runs showed a wavy shape of LCs inherent to variable stars (Figure 4) , however there were runs without obvious brightness variations. Analysis of combined LC of all seven runs gave two signals at frequencies of 6.0374 c/d and 4.3081 c/d with S/N just slightly larger than 4 ( Figure 11 and Table 2 ). The value of the higher frequency is close to the one derived by Rimoldini et al. (2012) . We confirm that HIP 101473 has pulsations at frequencies typical to δ Scuti type stars, however it needs further observations in order to determine its pulsation parameters more precisely.
HIP 106219
According to fundamental parameters derived by McDonald et al. (2012) , HIP 106219 appiers in the HD diagram in the middle of δ Scuti instability strip, which overlaps with instability strip of γ Doradus stars (Xiong et al. 2016 ). This star is one of the most evolved stars among our targets (Figure 1) . Rimoldini et al. (2012) classified HIP 106219 as a low amplitude δ Scuti variable with probabilities of 0.53 (RF method) and 0.88 (MB method). Rimoldini et al. (2012) also derived frequency of the dominant signal, which was 10.80438 c/d.
We have observed HIP 106219 during 14 runs, thus a noise level in amplitude spectrum of this star was smallest among 13 observed targets due to very good weather conditions. The light curve of HIP 106219 observations gave a very nice amplitude spectrum with the obvious signal at 11.3007 c/d with amplitude of 6.66 mmag and two lower amplitude signals at 10.8018 c/d and 14.2773 c/d (Figure 12 and Table 2 ). One of our frequencies fits quite well with the frequency derived by Rimoldini et al. (2012) .
The amplitude spectrum of HIP 106219 also has an enlarged amplitude at low frequencies with the highest peak at 1.0468 c/d with amplitude of 2.70 mmag and with S/N = 4.17. As the instability strip of γ Doradus stars is quite wide (Figure 1) , there is a possibility that we managed to observe low amplitude pulsations at low frequency, which are typical to γ Doradus stars. Presently we do not accept this signal as significant enough, however it should be considered during further analysis of HIP 106219. We conclude that HIP 106219 has pulsations at frequencies typical to a δ Scuti star, however further analyses may reveal it as being a hybrid star. According to fundamental parameters derived by McDonald et al. (2012) , HIP 106223 is located close to the ZAMS at the red edge of the instability strip of γ Doradus stars defined by Dupret et al. (2005) (Fig-Figure 14 . Light curves of HIP 106223 during eight observing runs. The gray dots with error bars show the observed LC, the continuous and dashed curves show the calculated LCs using 10 and 3 frequencies of pulsations, respectively. ure 1). Rimoldini et al. (2012) classified HIP 106223 as a γ Doradus variable with probabilities of 0.27 (RF method) and 0.63 (MB method). However, Rimoldini et al. (2012) did not find low frequency pulsations in this star, a dominant signal was derived at 12.79676 c/d.
HIP 106223
We observed this star during 28 runs. We found that HIP 106223 is different from other candidates to δ Scuti stars. It has obvious low frequency pulsations and no pulsations at higher frequencies ( Figure 13 and Table 2 ). Most of the time there were observed just slow increases or decreases of the magnitude during a night (Figure 14) . Brightness of the star increased more significantly on JD 2457625.4, it reached the maximum and started to decrease the same night. The amplitude spectrum of the combined LC gave a dominant frequency at 1.1429 c/d with amplitude of 31.09 mmag. After prewhitening of this frequency it was still possible to prewhiten two more frequencies (1.1165 c/d and 1.3572 c/d with amplitudes 16.13 mmag and 11.03 mmag, respectively). As this region of low frequencies may be affected by instrumental or weather condition instabilities, the two signals of lower amplitudes still have to be confirmed. Except these three low frequencies there were no more significant peaks in a full range of the amplitude spectrum. It was only a small peak at 14.0649 c/d with S/N = 3.05, which is close to the one derived by Rimoldini et al. (2012) .
However, the LC calculated using only these three low frequencies can not reach the maximal brightness of HIP 106223 observed on JD 2457625.4. There could be more than three frequencies of pulsations which sometimes interfere creating a highly increased amplitude of pulsations. We evaluated that the interference of 10 frequencies determined after prewhitening of the amplitude spectrum can give a satisfactory match of the observed and calculated LCs.
Summarizing all the information collected about HIP 106223, most probably it is a γ Doradus star or δ Scuti-γ Doradus hybrid star with very low amplitude pulsations at higher frequencies. HIP 107786 is the most luminous star among our targets, moreover, it is a triple system with the δ Scuti type star (Henry et al. 2004 , Fekel 2015 . The short orbital period of the Aa and Ab pair is 1.4707386 days, and the long period of A and B components is 724.09 days. According to fundamental parameters derived by McDonald et al. (2012) , this system is located inside the overlapping instability strips of δ Scuti and γ Doradus stars (Xiong et al. 2016 ), but it is out of the γ Doradus instability strip derived by Dupret et al. (2005) . Different components of the triple system are located at different places in the HR diagram. According to Fekel (2015) , this system consists of a broad-lined A8 V star, which is a variable δ Scuti type star, and an unseen mid-M dwarf companion (Aa and Ab components). One more component (B) is F7 V star at a larger distance from the close pair of Aa and Ab. A total estimated mass of Aa plus Ab is 2.1 M Sun , and 1.2 M Sun of the component B. The mass of δ Scuti star (Aa) and its companion Ab may be equal to 1.9 and 0.2 M Sun , respectively (Fekel 2015) .
HIP 107786
That means that the δ Scuti companion of HIP 107786 triple system should be located at slightly lower luminosities and temperatures than it is showed in the HR diagram (Figure 1) . Henry et al. (2004) found three frequencies of photometric brightness variations in HIP 107786 (1.35980 c/d, 15.43448 c/d and 15.78034 c/d) with amplitudes between 30 mmag and 11 mmag. Two of the derived frequencies are typical for δ Scuti stars. But the lowest one was explained by Henry et al. (2004) as a result from the ellipticity effect of Aa component.
We had 14 runs of observations for the field with HIP 107786. The amplitude spectrum of these observations gave clear signals at 15.4817 c/d with amplitude of 9.87 mmag and at 1.3778 c/d with amplitude of 13.11 mmag ( Figure 15 and Table 2 ). These two frequencies fit well to the frequencies derived by Henry et al. (2004) , however we did not find the second signal between 15 c/d and 16 c/d. We had 10 runs of observations for the field of this star. The amplitude spectrum of observed LC gave a single signal with S/N = 4.87 at 11.4318 c/d with amplitude of 10.61 mmag ( Figure 18 and Table 2 ), which is intrinsic to δ Scuti type stars. This star might have more modes of pulsations hidden in a quite high noise level of its amplitude spectrum. If there is any pulsation typical to γ Doradus stars, it should have a small amplitude and we were not able to detect it.
HIP 113487

HIP 115856
According to fundamental parameters derived by McDonald et al. (2012) , HIP 115856 appears in the HD diagram inside the overlapping instability strips of δ Scuti and γ Doradus stars (Xiong et al. 2016) (Figure 1 ). Positions of HIP 115856 and HIP 115093 are very close, however, the amplitude spectrum of HIP 115856 is much richer. Rimoldini et al. (2012) classified HIP 115093 as a low amplitude δ Scuti variable with probabilities of 0.69 (RF method) and 0.74 (MB method). Rimoldini et al. (2012) also derived frequency of the dominant signal, which was 9.10961 c/d.
Seventeen runs of HIP 115856 observations gave an amplitude spectrum with at least 4 signals, with the strongest one at 9.1109 c/d and amplitude of 14.08 mmag ( Figure 18 and Table 2 ). We found at least one low frequency at 0.9669 c/d with amplitude of 9.55 mmag and S/N = 7.43. Thus we conclude that HIP 115856 expose typical brightness variations of δ Scuti stars, however there is a possibility that it may be a δ Scuti-γ Doradus hybrid star.
CONCLUSIONS
We obtained 24 215 CCD images and analyzed stellar light curves of thirteen δ Scuti candidates selected from the Hipparcos catalog. We confirm that twelve of them are variables and pulsate with frequencies typical to δ Scutti type stars. Moreover, five of them (HIP 2923, HIP 5526, HIP 11090, HIP 115856 , and HIP 106219) may be hybrid δ Scuti-γ Doradus pulsators, as they simultaneously show high-frequency pulsations typical to the δ Scuti stars and significant low-frequency oscillations (between 0.5422 c/d and 1.3778 c/d) characteristic to the γ Doradus stars. One more star, HIP 106223, pulsate just with low frequencies typical to variables of γ Doradus type stars. Uytterhoeven, K., Moya, A., Grigahcène, A., et al. 2011 , A&A, 534, A125 Xiong, D. R., Deng, L., Zhang, C., & Wang, K. 2016 
